Oxidative stability of polyunsaturated fatty acid in phosphatidylcholine liposomes.
Synthesized PCs containing docosahexaenoic acid (DHA), arachidonic acid (AA), linoleic acid (LA), and palmitic acid (PA) at known positions in the glycerol moiety were oxidized in liposomes, bulk, and organic solvent. In bulk and organic solvent, the oxidative stability of PC decreased with increasing degrees of unsaturation. However, the degree of unsaturation had little effect on the stability of PC in liposomes. The oxidative stability of PC in liposomes would be affected by the chemical reactivity based on the degree of unsaturation and by the conformation of fatty acyl component in PC bilayers. When the oxidative stability of 1-PA-2-LA-PC or 1-PA-2-AA-PC was compared with that of a 1:1 (mol ratio) mixture of 1,2-diPA-PC + 1,2-diLA-PC, or 1,2-diPA-PC + 1,2-diAA-PC, respectively, the former PC was more oxidatively stable than that of the latter PC mixture in all oxidation systems, although the degree of unsaturation of 1-PA-2-PUFA-PC was the same as that of the corresponding mixture of diPA-PC + diPUFA-PC. The higher oxidative stability of 1-PA-2-PUFA-PC than that of a corresponding mixture of diPA-PC + diPUFA-PC in liposomes was suggested to be due to the different conformation of PC bilayers and the different rate of hydrogen abstraction by free radicals from intermolecular and intramolecular acyl groups.